, related to Figure 1. Amino acid sequence alignment of the 5T4/WAIF1 family members Alignment of human (UniProtKB/Swiss-Prot identification accession number Q13641), common chimpanzee (Pan troglodytes) (Swiss-Prot H2QTB7), white rhinoceros (Ceratotherium simum simum) (NCBI Reference Sequence: XP_004422121.1), dog (Canis familiaris) (Swiss-Prot E2QXI6), giant panda (Ailuropoda melanoleuca) (NCBI XP_002916346.1), cow (Bos taurus) (Swiss-Prot G3MYT4), dolphin (Tursiops truncatus) (NCBI XP_004327174.1), mouse (Mus musculus) (Swiss-Prot Q9Z0L0), rat (Rattus norvegicus) (Swiss-Prot Q5PQV5), cat (Felis catus) (Swiss-Prot M3XGD0), Xenopus laevis (Swiss-Prot G8HXD7), and zebrafish (Danio rerio) (NCBI: 5T4/Waif1a -NP_919373.1; 5T4/Waif1b -NP_001239390.1; 5T4/Waif1c -NP_001239391.1; 5T4/Waif2 -NP_001245160.1). The sequences were aligned using MultAlin (http:// multalin.toulouse.inra.fr/) (Corpet, 1988) and formatted with ESPript (http:// espript.ibcp.fr/) (Gouet et al., 1999) . Numbering corresponds to the full length human 5T4/WAIF1 ( Figure 1A ). Evolutionarily conserved residues are shown in a red background. Four disulfide bonds are numbered below the sequences. Seven Nlinked glycosylation sites on human 5T4/WAIF1 residues N81, N124, N166, N192, N243, N256, and N275 are marked with grey hexagons. Secondary structure assignments (calculated using program ESPript) for the 5T4/WAIF1 Ecto crystal structure (crystal form 1) are displayed above the alignment (α -alpha helices, β -beta strands, η -3 10 helices). The solvent accessibilities (calculated using program ESPript) of 5T4/WAIF1 Ecto residues are presented below the alignments (blue, accessible; cyan, intermediate; white, buried) . K76 and F97 are marked with red stars. Two corresponding asparagines in the non-inhibitory 5T4/Waif1c from zebrafish are framed in black. mg/ml, 0.69 ml) was loaded onto a 5 ml HiTrap heparin HP column (GE Healthcare Life Sciences) equilibrated in 40 mM NaCl, 10 mM HEPES pH 7.5. Elution of 5T4/WAIF1 Ecto (flow rate 2 ml/min) was followed by absorption at 280 nm (black trace). A linear NaCl gradient, from 40 mM NaCl, 10 mM HEPES pH 7.5 to 1 M NaCl, 10 mM HEPES pH 7.5 (red trace) over 10 column volumes was applied but 5T4/WAIF1 Ecto did not bind to the column and was eluted with 40 mM NaCl, 10 mM HEPES pH 7.5 (marked with an arrow at ~5 ml). Superposition of three 5T4/WAIF1 Ecto structures from crystal forms 1 (grey) and 2 (chain A, red; chain B, blue). Ribbon diagrams of 5T4/WAIF1 Ecto structures are shown in two views that differ by a 180 degrees rotation around a vertical axis. Glycans and glycosylated asparagines are shown as sticks. The LRR core of 5T4/ WAIF1 Ecto is essentially identical in all three structures. The structure from crystal form 1 was superposed with the structure from crystal form 2, chain A with a root mean square deviation (RMSD) of 0.167 Å for 218 equivalent Cα atoms. The structure from crystal form 1 was superposed with the structure from crystal form 2, chain B with RMSD of 0.251 Å for 231 equivalent Cα atoms. The structure from crystal form 2, chain A was superposed with the structure from crystal form 2, chain B with RMSD of 0.232 Å for 223 equivalent Cα atoms. Three notable differences between the structures are circled: 3 10 helix (residues D188-R190) is ordered only in crystal form 1; the loop between LRR3 and LRR4 ( Figures 1B and 1C ) is ordered only in crystal form 2, chain B; the N-acetylglucosamine (GlcNAc) covalently linked to N275 is ordered only in crystal form 1. An ETG tag at the N-terminus of 5T4/ WAIF1 Ecto in crystal form 1 is not shown. 
Wnt inhibitor Dickkopf
The signaling was induced using conditioned media containing secreted mouse Wnt3a (except in the control experiment, labeled with a minus sign "-"). Wnt3a signaling was inhibited by wild type 5T4/WAIF1 and Dickkopf (labeled "Dkk"), but it was significantly less inhibited by 5T4/WAIF1 mutant constructs K76A, F97T, and Y325A. Experiments were repeated three times and performed in quadruplicate each time, error bars show standard deviation from each experiment. Results from experiment 1 are presented in Figure 2C . Results from experiments 2 and 3 are presented in Figure S5 . P values were calculated using paired t test and are shown for the wild type-Y325A, -F97T, and -K76A pairs. Columns corresponding to two mutant constructs of 5T4/WAIF1 which exhibited impaired trafficking to the cell surface (N124Q and R214E ( Figure S4 )) are shown in grey. Figure S6 , related to the experimental procedures (protein production). pURD-5T4/WAIF1 Ecto vector for stable cell line generation The vector contains a mammalian cell selection cassette (an SV40 promoter, a puromycin resistance gene and a polyadenylation (polyA) sequence). The primary expression cassette contains the cytomegalovirus (CMV) enhancer, a chicken beta Actin promoter, a Kozak sequence, an optimised chicken protein receptor tyrosine phosphatase (RPTP) sigma secretion signal from pHLsec (Aricescu et al., 2006) and a Rhodopsin 1D4 tag at the C-terminus. Before the BGH polyA signal, there is a Woodchuck Hepatitis virus posttranscriptional regulatory element (WPRE) (Loeb et al., 1999) . The PhiC31 attachment (attB) site is included for site specific recombination (when PhiC31 integrase gene is co-transfected) (Chen et al., 2011) with pseudo attP site within mammalian cell genome. The secondary expression cassette (not used in this study) contains a human Ubiquitin C promoter, human CD8 alpha secretion signal, a FLAG tag and polyA sequence. The primary cassette cloning junction details are described below the vector map.
